Impact of missense mutations on biosynthesis of myeloperoxidase.
We have examined the biosynthesis of normal and mutant forms of myeloperoxidase (MPO) in order to gain insights into the critical features of normal biogenesis of MPO. The expression of wild-type and mutant forms of MPO in a stably transfected cell line devoid of endogenous MPO as well as in established human promyelocytic cell lines has allowed understanding of several features of MPO biosynthesis. It is clear that heme insertion into apoproMPO is necessary for proper folding, egress from the endoplasmic reticulum (ER), and eventual entry into the maturation pathway. In addition, molecular chaperones calreticulin and calnexin interact with normal MPO precursors in a sequential and regulated fashion. Studies of naturally occurring mutants, specifically missense mutations underlying inherited MPO deficiency, and mutations in putatively important residues in MPO have highlighted special features of the ER quality control system in the context of MPO biosynthesis. With identification of additional genotypes of MPO deficiency and the recent solution of MPO crystal structure at 1.8 A, this approach provides a powerful technique to assess structure-function relationships in MPO that are likely applicable to other members of the family of animal peroxidases.